More than half of patients with depression go undetected. Self-rating scales can be useful in screening for depression, and measuring severity and treatment outcome.
INTRODUCTION
For GPs, identifying patients with depression and monitoring their treatment is an ongoing challenge. To facilitate this process there are several self-rating scales with the ability to screen for depression and anxiety. Depression is one of the most common illnesses, with a point prevalence around 15% in primary care and 5% in the general population. [1] [2] [3] [4] [5] [6] In Sweden, about 25% of primary care patients experience depression and/or anxiety, 3, [7] [8] and patients with mild to moderate depression are primarily treated in primary care.
It is well known that there are difficulties in diagnosing patients with depression in primary care, and only about half of patients with depression are identified as such by GPs. 1, 9, 10 The time allocated for each patient in Swedish primary care is about 20-30 minutes. Many of the patients with depression also have somatic complaints, which make it difficult to focus on concurrent mental problems and to identify depression within this time limit. 11 There is evidence that self-rating scales like the Hospital Anxiety and Depression Scale (HADS),
Aim
This study compares the Hospital Anxiety and Depression Scale (HADS) and the Patient Health Questionnaire (PHQ-9) with regard to their psychometric properties, and investigates their agreement at different cut-off scores.
Method
Swedish primary care patients and psychiatric outpatients (n = 737) who reported symptoms of depression completed the self-rating scales. Data were collected from 2006 to 2007. Analyses with respect to internal consistency, factor analysis, and agreement (Cohen's κ) at recommended cut-offs were performed.
Results
Both scales had high internal consistency (α = 0.9) and stable factor structures. Using severity cut-offs, the PHQ-9 (≥5) diagnosed about 30% more patients than the HADS depression subscale (HADS-D; ≥8). They recognised the same prevalence of mild and moderate depression, but differed in relation to severe depression. When comparing recommended screening cut-offs, HADS-D ≥11 (33.5% of participants) and PHQ-9 ≥10 (65.9%) agreement was low (κ = 0.35). Using the lower recommended cut-off in the HADS-D (≥8), agreement with PHQ-9 ≥10 was moderate (κ = 0.52). The highest agreement (κ = 0.56) was found comparing HADS-D ≥8 with PHQ-9 ≥12. This also equalised the prevalence of depression found by the scales.
Conclusion
The HADS and PHQ-9 are both quick and reliable. The HADS has the advantage of evaluating both depression and anxiety, and the PHQ-9 of being strictly based upon the Diagnostic and Statistical Manual of Mental Disorders. The agreement between the scales at the best suitable cut-off is moderate, although the identified prevalence was similar. This indicates that the scales do not fully identify the same cases. This difference needs to be further explored.
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in hospital settings. These instruments can be filled in by the patient in the waiting room before seeing the doctor, and they are easy to evaluate.
A few previous studies, from Germany, Australia, and the UK, compared the HADS and PHQ-9. [16] [17] [18] [19] One of these studies showed slightly superior operating characteristics for the PHQ-9 scale, 17 while the majority found the scales equally reliable. The aim of this study is to explore the psychometric properties of the HADS and PHQ-9 in a Swedish clinical population. Also, it aimed to assess the comparability between these two instruments as they are generally employed, and to investigate if modified cut-off scores can make them more similar in performance.
METHOD

Participants
Data were collected from October 2006 to June 2007 at five primary healthcare centres and five psychiatric outpatient clinics in the county of Västerbotten, Sweden. The study population comprised consecutive patients who visited the physician during a 2-week period, reporting symptoms of depression with or without concurrent anxiety. The inclusion criteria were age ≥18 years, Swedish-speaking, and the patient considering himself/herself to have depression. After informed consent, all patients filled in a questionnaire about age, sex, reason for visiting the physician, occupation, and the two self-rating scales HADS and PHQ-9, in conjunction with their visit to the physician. Patients with psychiatric or somatic comorbidity were not excluded. To compare age differences, patients were divided into three groups: young adults (18-30 years), middle-aged (31-64 years), and older adults (≥65 years).
Response rate was around 70%. The sample comprised 766 participants altogether. Participants with more than two missing values in any one of the two self-rating scales were considered as drop-outs, which left 737 patients for analysis (126 from primary healthcare centres and 611 from psychiatric outpatient clinics).
Hospital Anxiety and Depression Scale (HADS)
The HADS is a self-rating scale first described in 1983 by Zigmond and Snaith. 20 It contains two subscales measuring symptoms of depression (HADS-D) and anxiety (HADS-A) during the previous week. It includes seven statements on each disorder, and each response consists of a four-point rating scale (0 to 3); a higher score depicts a worse condition. For each subscale the total score is at most 21. A score of ≥11 is considered a clinically significant disorder, whereas a score between 8 and 10 suggests a mild disorder. 20 Several studies suggest a cut-off score of ≥8 to be optimal for best sensitivity and specificity. 12, 16, 18 The HADS has sensitivity and specificity of about 80%, and a predictive validity for identification of about 70%. It has an excellent ability to detect cases among unselected patients in primary care, with area under the curve ranging from 0.84 to 0.96. 12 The HADS takes approximately 5 minutes to fill in and it can quickly be evaluated by the physician. The scale has been widely used in many countries for screening of depression and/or anxiety disorder, and it has been validated in both hospitals and primary care settings. 12, 20, 21 The HADS was originally designed to screen among patients with physical illness, and therefore it excludes items that measure somatic symptoms. 20 Since the HADS does not contain any item regarding suicidal thoughts, it focuses on relatively mild forms of the disorder.
Patient Health Questionnaire (PHQ-9)
The PHQ-9 is a self-rating instrument for depression that was developed in 1999 by Spitzer et al, from the PRIME-MD. 22 It screens for the occurrence and severity of depression, derived from criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 9 Nine symptoms are described and the patient responds by indicating how much he/she has been bothered by these symptoms over the last 2 weeks. Also, there is a tenth question regarding the patient's functioning. As in the HADS, the response to each item is rated 0-3, which enables the clinician to assess the severity of the disorder. The maximum possible score is 27. Scores of 5-9 indicate mild depression, 10-14 moderate depression, 15-19 moderately severe depression, and ≥20 severe depression. Similar to the HADS, the PHQ-9 takes only a few minutes to complete.
Earlier studies in primary care show that PHQ-9 detects depression with a sensitivity around 90% and a specificity ranging from 77% to 88% when using the cut-off ≥10. 15, 17, 23, 24 However, some studies recommend a higher cut-off such as ≥11 or ≥12 to improve the balance between sensitivity and
How this fits in
Identifying patients with depression can be a challenge, and self-rating scales such as the Hospital Anxiety and Depression Scale (HADS) and Patient Health Questionnaire (PHQ-9) are helpful complements. There are a few earlier studies comparing these two scales where differences were found in the severity cutoffs, which emphasised further investigation of their psychometric properties. In this study it was found that the scales are both reliable, with stable factor structure and high internal consistency. However, the scales' severity cut-offs showed differences, and the highest agreement was found in the PHQ-9 at a score ≥12 compared to HADS depression subscale ≥8.
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British Journal of General Practice, September 2009 e285 specificity. 16, 24 In the PHQ-9 the cut-offs for depression are not as well established as in the HADS-D, and there is still a 'grey zone' in the range of cut-off scores from 10 to 15. 15, 24, 25 The PHQ-9 has been validated in both primary care settings and hospitals. However, as it is a newer instrument, it has not been used or validated to the same extent as the HADS, and is not yet validated in a Swedish population.
Statistics
All statistical analyses were performed using SPSS (version 15.0). Mean differences were tested using the independent t-test. The level of statistical significance was set at P<0.05, and all tests were two-sided. By means of Cohen's κ coefficient, pairwise agreement was tested. Cronbach's α and inter-item correlations were used to calculate the internal consistency of the HADS and its subscales and the PHQ-9. Exploratory factor analysis using principal component analysis (PCA) with varimax rotation was used to explore the factor structure of the two self-rating scales.
RESULTS
Sample characteristics
The age of participants ranged from 18 to 85 years, with a mean of 39 (standard deviation [SD] 15) years, and 72% were female. Among the participants, 47% were working or studying, 38% were on sick leave or had disability pension, 4% were retired, and 10% were unemployed. A few patients had psychotic symptoms (n = 18). All analyses were performed both with and without these patients, without changing the results.
Depression and anxiety scores of the population
The mean score on the HADS-D was 8.6 (SD 4.4) without significant differences between patients from primary healthcare centres or psychiatric outpatient clinics, or between males and females. Also the mean PHQ-9 scores were similar in both the primary healthcare centre and psychiatric outpatient clinic populations, with a mean score of 13.4 (SD 7.3). Females had a significantly higher mean score in the PHQ-9 than males: 13.9 versus 12.1 (P = 0.003). However, the difference between males and females scoring ≥10 on the PHQ-9 was not significant.
The mean HADS-D score and the frequency of patients with HADS-D ≥8 did not differ between the different age groups. The mean score in the PHQ-9 decreased with age, and the proportion of patients with PHQ-9 ≥10 was 70.5% among the youngest and 51.0% among the oldest group (P<0.05).
According to the HADS, 42.6% of patients experienced anxiety (HADS-A ≥11). Anxiety symptoms were more frequent among the females than the males: 45.0% versus 36.5% (P = 0.035).
Reliability
The internal consistency of the HADS-D subscale gave a Cronbach's α of 0.87. The Cronbach's α of the whole HADS was 0.90 and the subscale HADS-A had a Cronbach's α of 0.84. Cronbach's α on the PHQ-9 scale was 0.91.
Factor analysis
PCA with varimax rotation extracted two factors for the HADS, corresponding to an anxiety factor and a depression factor, with eigenvalues of 6.2 and 1.5 respectively. Each item of HADS loaded on only one of the factors, except for item number 7, 'I can sit at ease and feel relaxed', which loaded on both factors. These two factors explained 54.6% of the total variance. A factor analysis of the subscale HADS-D gave one factor with an eigenvalue of 3.9, which explained 56.2% of the total variance. Factor analysis of the PHQ-9 resulted in a single factor with an eigenvalue of 5.1, explaining 56.5% of the total variance. A factor analysis including all items from both the PHQ-9 and HADS-D was also performed (Table 1) . This yielded two factors with eigenvalues of 7.9 and 1.3 respectively, which together explained 57.3% of the total variance. The PHQ-9 items a and b (which include the two key symptoms of depression: anhedonia and depressed mood) loaded on both factors, whereas the HADS-D only loaded on the first factor.
Severity ratings
As seen in Table 2 , the PHQ-9 scale diagnosed more than twice as many patients with severe depression in comparison with the HADS-D scale, while the two scales identified equal amounts of mild forms of depression. In total, the PHQ-9 scale identified 30% more patients as depressed compared to the HADS-D scale. However, this is when using PHQ-9 ≥5 as the cut-off for any depression.
Agreement at different cut-offs for depression
One-third (33.5%) of the patients had a current clinical depression defined by a HADS-D score ≥11, while two-thirds (65.9%) had PHQ-9 score ≥10 (κ = 0.35). Any depression, defined by HADS-D score ≥8 was identified in 57.8% of patients. Compared to the cutoff scores in the PHQ-9, the best agreement (κ = 0.56) with HADS score ≥8 was PHQ-9 ≥12, which also made the prevalence of depression found by the two scales similar (57.8% versus 56.2%). So, with a slightly higher cut-off for PHQ-9, the scales can be fairly equalised.
DISCUSSION
Summary of main findings
Results of the present study showed that the psychometrics of both the HADS and PHQ-9 were very good, with high internal consistency and a stable factor structure. Factor analysis performed on the pooled items from the two depression scales together gave two factors. Items from each scale loaded on separate factors, except for the first two items in the PHQ-9, which loaded on both factors. This can be explained by the fact that these two main criteria for depression are covered in both scales and that the remaining items of the PHQ-9 are not covered by the HADS. The PHQ-9, which is based on the criteria of the DSM-IV, measures a heterogeneous spectrum of symptoms in major depressive disorder, in contrast to HADS items which emphasise the emotional aspects of depression.
When the recommended severity scores are used, the PHQ-9 seemed to identify around 30% more patients with any type of depressive symptoms in comparison to the HADS-D (HADS-D ≥8 and PHQ-9 ≥5). A similar difference was seen when comparing the recommended cut-off scores for depression (HADS-D ≥11 and PHQ-9 ≥10). The cut-off score of ≥8 in the HADS-D, which is most frequently recommended, 12 had a higher agreement with PHQ-9 ≥10 (κ = 0.52). However, an even higher κ value of 0.56 was found when comparing HADS-D ≥8 with PHQ-9 ≥12. The κ value was still moderate, which indicates that the scales are comparable but do not completely identify the same patients.
In this study, the HADS-D found an equal number of patients with depression both among males and females and in the different age groups. The PHQ-9 on the other hand showed a higher mean score among females, and the youngest patients had a significantly higher score compared to the oldest.
Strengths and limitations of the study
One of the strengths of this study is that this is the first time the Swedish version of the PHQ-9 has been analysed in relation to factor structure and agreement with the HAD-scale. This is of high value as the PHQ-9 has recently been recommended for routine use in primary care and in psychiatric outpatient clinics in (some parts of) Sweden. Comparative studies of diagnostic tools are of value to clinicians when choosing which one to use in clinical practice. This study also contains a fairly high number of participants with both psychiatric outpatients and patients from general practice. It might be considered a limitation that the patients investigated were not all from the same kind of setting, but were from both psychiatric outpatient clinics and primary healthcare centres. However, the intention of the study was to evaluate the psychometrics of the self-rating scales, and the results did not differ between the different settings. The patients from primary care had the same mean score in the scales as the patients from psychiatric outpatient clinics. A limitation of this study is that it does not compare the two self-rating scales in relation to a gold standard diagnostic measure; therefore, it is not possible to calculate sensitivity or specificity of the instruments, which would have been of interest. Although only patients seeking help for depressive symptoms were included, only about 60% of the sample were experiencing current depression according to the scales. This might be explained by the fact that many of the patients, especially those from psychiatric outpatient clinics, were probably already on treatment with antidepressants, and their symptoms might therefore be less pronounced. Unfortunately, this study did not include information on the patients' ongoing treatment. It can also be considered a weakness that only patients with depressive complaints were included. This meant that the probability of the patients being depressed would be higher than among unselected patients. However, this study did not aim to measure the casefinding abilities of the scales.
Comparison with existing literature
Previous studies on the psychometric properties of the HADS and PHQ-9 correspond well with the present results. Previous studies of the PHQ-9 that examined psychometric properties have shown that all items load in one single factor and that it has an internal consistency with Cronbach's α of 0.79 to 0.89. 16, 19, 26 In the factor analysis of the HADS, item number 7 ('I can sit at ease and feel relaxed') loaded on both the 'depression' and the 'anxiety' factors. These finding are supported by several earlier studies. 12, 21, 27 The HADS has shown good internal consistency in previous studies, with Cronbach's α around 0.82. 12 In the present study, the PHQ-9 and HADS-D differed in the categorisation of depression severity, where the PHQ-9 found a considerably larger proportion of patients had more severe depression. The difference in severity cut-offs is also noted by Cameron et al. 19 The κ value was low when comparing HADS-D ≥11 and PHQ-9 ≥10. This might indicate that the cut-off of ≥11 in the HADS-D is too high, which is suggested in other studies; 12, 21 alternatively, the PHQ-9 scale may be over-inclusive, as indicated by, for example, Löwe et al. 16 
Implications for future research and clinical practice
Future studies comparing the HADS and PHQ-9 to a gold standard are needed to analyse further their differences in cut-offs. It would be valuable to compare the PHQ-9 and HADS in a general population or among all patients attending a clinic or primary healthcare centre, to explore their screening abilities. It would also be interesting to compare the scales in a larger population with more information about the participants to determine if one of the scales is more suitable for a certain group of patients.
Depression can be difficult to diagnose, particularly because many patients with depression present themselves with somatic complaints and the time for the consultation is limited. In these settings, self-rating scales such as the HADS or PHQ-9 can be very helpful to screen for depression. The scales are also suitable for measuring the severity of the disorder, and if used repeatedly the treatment outcome can be monitored. 21, 28 Advantages with the HADS are that the scale is widely used, validated in different populations, and translated into at least 30 different languages. 21 The scale's ability to identify depression in patients with concurrent somatic illness might also be an advantage in primary care. Patients with somatic diseases might, for example, have sleeping disturbance, lack of energy, and difficulties in concentrating due to their somatic illness. The HADS also contains separate subscales for depression and anxiety. As there is usually a high comorbidity of depression and anxiety, it is a benefit that the HADS enables measurement of the two disorders separately.
The PHQ-9 takes into account all the demands of the DSM-IV; namely, the number of fulfilled criteria needed for diagnosis, the functional criteria, and a symptom duration of at least 2 weeks. As the scale is derived from the DSM-IV, it might have a greater appeal, at least in research.
Even though both scales are suitable as screening instruments and appropriate for measuring treatment outcome, neither can replace the clinical interview. A clinical assessment should be the natural consequence of a score on a self-rating scale indicating depression.
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